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1020030041391 ^*}: 2003/10/1 

i^&^m mm 

[§5SS] 0010 

[XIISSIXH 2003.06.25 

[^JII^Mfl] G02B 26/00 

[^ssi §n] o\m±\ m^m^m =?u\m mems ^ o\m^ 

[^S2| MEMS Variable Optical Attenuator Having A Moving Optical 

Waveguide and Method of Driving The Moving Optical Waveguide 

[M^eJ3S] 1-1998-001806-4 
[CHBI2J] 

[CH£|oi3H] 9-1998-000281-5 

[ S. m S m m SJ s ] 2002-047982-8 

[cuaiej] 

in Alls 

[CHdiejSH] 9-2001-000043-1 
[ 5 ir ¥l S e ^ S ] 2002-047988- 1 

^S?l] 0|§^ 
[£S°I S^SJIl LEE, Jung Hyun 

[^eJ§^S!l] 690425-1914614 

442-374 

^S!A| ir©^? OH &Am &£3x\0mm 12m 309s 

[^3] KR 

S^S^I] JUNG, Sung Cheon 

660316-1066914 
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t 

1020030041391 gJXM 2003/10/1 

442-707 

s^ie ^sui mm? «^om^ 117-2001 

[^3] KR 

r^SSI S°S]|] HONG.Yoon Shik 

[^PJMSs] 700303-1047519 

463-776 

[^^1 &\dM AH^e AISBXI ffgfOHIFM 301 § 307 S 

i^m KR 

mm^ xii42^°i ^§oii £i§[ §i, niais ni60^2j ^§011 °i 

fh ggj^AI- S i9fL|C[. CH£|o| 
£SJ (°i) CH£|°I 
inAIIS (oi) 

Plgf^S] 20 Pi 29,000 & 

[3ltltaS] 6 Pi 6,000 §! 

0 21 0 a 

[£AIS?S] 13 » 525,000 & 

imm 560,000 si 

[S¥AH#] 1. fiSf/H- §A||Aj(£PJ)_1S 
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1020030041391 #3 <£z\: 2003/10/1 

[ASH 

£ °1^ f£4St ^ MEMS 7>^ ##31 7H 

71^4, #71 7l^r ^ofl 5: 3. #4^*1 #*r, #7] ^^A] 

3- Al-oloflAi ^-6)] cfltV ^-ifl^l 2^o] 3l*Hl wfl^^ ol^^l ^JEH^SK A cM 71 

# #<Hl tifl*l£H #7l ol^-^l %HS1-S.# o]^A]7l7l v}°}3_3. <*\^d\]°}*\2\-, #7) v}o] 

3-3- *|4HMeH ^.^ojvg. xd'S^fgr S^H, #71 n>o]HS ^^flolE^ 

^ ^s\-S.^r °}%-a}7}±= ^ MEMS 7>i£ ^-#ifl7l# ^tb^r. 

^ofl <4€- MEMS 7>^ ^4fl7lfe ^ ^^^HH^ #ifl^ ^S|-# £ 

£ 4 

MEMS 7>>£ ^-^-ifl7l(MEMS Variable Optical Attenuator), ^ol^s. on^] ^ (Micro Actuator), 
°l-§-# ^SL (moving optical waveguide). 
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1020030041391 <£t\: 2003/10/1 

^-i^l- MEMS 7>^ ##4fl7l % o]&q ^sj.^^ ^^{MEMS 

Variable Optical Attenuator Having A Moving Optical Waveguide and Method of Driving The 
Moving Optical Waveguide} 

S.l£r #Hfl^ MEMS ^7^7] °\ Aj-Al^olcf. 

512a ifl*] 2b^r #efl£] MEMS 7>^ ^-^-^fl^Hl a-} o)^ u)-eH^ 7 fl 
£3^ ^afls] MEMS 7>^ ^#$7}o\}*] o]&4\ % 5.^3,2] ^°\) 9]*Y ##ifl%=£) 

5L4a ^ -£4b^ zfzj- ^X|^e|H rc)-^- MEMS ^^-^7]^ a^sls}- o] 

515a ^ 5b^r zj-zj- #efli3] MEMS 7>^ ##3)7l<2}- ^ ^ofl n)-^- MEMS 7>£ ^4fl7l^ 

£6a ^ £6b^ ^<^1 oj-s. MEMS 7>£ ^-#3l7HH ^s^s.^ ^ofl 

^_Q_jjL^.6|) tfl*l ^-s^^> 
60: 7]^ 62: 
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1020030041391 #^ ^^>: 2003/10/1 

65a, 65b: 70: ^^Jf 

71,81: 9!#Jf 75: -H^*l^r 

80: o]^^«- 87a, 87b: ^^2f 

85a, 85b: 90: o)-^ai ^^s. 

100: MEMS 7>^ %#^7] 



£ ^^d^l^H ^ ^#ofl 4^ 7^ Al^^ o.^. igSHz} - oi^ MEMS 



<£^-s\JL $Xr±. 7}v* 7] (variable optical attenuator: VOA)^ ^ls^tr ^ 

M-5>L ^Ai^S-^-Ei tx^l^A^ *J=*>^ ?]&r% ^- ^7>o]cf. ojsi 

tr 7]-^ ##^7l^ ^.Cf 7^*1 Wl-g-O.^. ^ISl^o] ^5j-S]£^-, ^ 

7l#* -§--§- tr MEMSCMicro Electro Mechanical System)^ tfl^ *\}3zS\o]x\v\ r o]m. memS 7>^ 
^^7l^*Vcf. 
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I. ■ 

1020030041391 #^ 2003/10/1 

MEMS 7>^ ##^71^ tfofl ^€ *>°l3.3. <*] *1 £]- 

^l^o.S ^ ^ H^-S ^m*>^ €*Rr #31^* lHH7l^r «<HUL3 ^^4. A o v 

7l #*V#^-tt 3711 ^Hfls^ ^-iE^^EflS. ti}A>^o.s 

€ ^-ir t^I^. #^^!# ^*5l^r ^^H, %^S. 

2l^S\^ ZL %iES)-S-» Ol-^AI 71^ «^ ^S^t}. 



£1* , MEMS 7}i£ ^ifl7l(50)^, ^^l^(15a)^ #4^I#(15b)ol 

71^(10)34, JL^^^(20a, 20b) ^ <>1 ^^-¥-(30)^8: °l-¥-<H*l *}°l33. ^^HM^, #7] 
°]^^(30H1 ^-.£51-3.(40)5. ol^ol^lc}. av 7 ] oj^^l^Jf (30)^-, # 7 1 ^ 

1 51^(31)^, #7] 71^(10) #«*fl 3*1^(35)*}-, *fll 91^(31)4 ^-71 % 

^1^(35)1- <3^Rr €^^(37)» 3L«-«H, #71 Jl^^^(20a,20b)^- ^ a 0 v 7 ] ^ 2 ^) 
#-¥-(21a,21b)^, -8-71 ^|2 9l#^-(21a,21b)Sf &7}z\0-S. ^^^-(25a,25b)# 
#7l *fll * ^fl2 9!*HK21a,21b S 31) ^3. ##^1 «fl*1^14. 

ols)^. 7 >^ ^^71(50)^ ^^^-(25a,25b)^ #7l^ *1H>0Jl7> <a^£|*l # 
3H>H^- afli 91 #^(31)^ *fl2 9I#-¥-(21a,21b)7> ^ o_S ^^^l^V, ^ 
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1020030041391 #^ 2003/10/1 

-§-^(25a,25b)ofl ^**itfol <^7}5\^, Jl^^^-(20)^ ^1^€^(30) *}<>}<$ #^*>7> 
s&7] afll ^^-(31)^ A}2 9!^f(21a,21b) a}o)°\] ^^o] %s$&x%. 



£2a ^ 2b^ .E.H] MEMS 7}^##$7]2] o]^a1 ^^-M^. ^^} 7 ] 

7M£°14. ^^^(253,255)^1 ^^^l <?17>£]^ ^-EfloflA^ £ 2a ^- 

%5L3\-£.U0)°) 3^7}- ^^^(15a,15b)^ ^ ^H] ^ XI 1 

(21a, 21b)^- *fl2 9l#-^-(31)7]- ^o.S. o^s^ <H*1^ ^rfl ^a]^ ^ 

&7fl ojo^ ^§-*i^-Jf(25a,25bHl ^-g^^ °) 7 }S\t£ *fll 91#^-(21a,21b)^ ^2 ^ 

#Jf(31) %^°] £2b^f ^-o] o]^ai ^sj-syV ^^t!r ^^(6)# #7fl 

slJl, o}s.^ £<H£ ^Sl(^>^^)^ ^^o] ^^cf. ^, ^^<y-ol ^7>^-o11 i^el- 

#31^ f7}Al^ ^ o]«i). ^-o], o}^Al ^ES^S] ^o^ofl 1451- ^^A]^^ 

j±t)- ^^1^ o.s zieflHl- -a^*>7ls. MEMS 

^RlM: #7>5]^ ^^g- ^Cf. ZL5]l)-, °J= 6V D 1 ^ ^ ^^Sfl^Mfe ^^oj-oll ^31$ 

°1 £5^*1 q^a. $r^s.£\ s<h^ s^S] 7_V^ ^S] 
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1020030041391 #^ 2003/10/1 

3tt ^V^eU light blocking distance)*!] ^HltM 1*V€ 7} J M <££-i°l , oj]^. s. 

<H ^>^Sl7> 50%°1^-°1 £)i=- A]^«-E^ ^flS) 3^ ^ s ^-^ol 7 n l-i5[H ^-aH, oje^ 



21-71- ®<L^, ^^o] ^-g^ ^-ifl^5}(ofll- , ^-ifl^(dB) = V5)# M- 



<24> ol-eM, #211^ MEMS ^i^HH^, ^^<y-ofl #31^ €^ 4d$-8-& 3- 

<25> M. A o V-*V ^Efl 7 ]#5] Sfl^*>7l fl^ ZL 4°l3i ^ 

3hS.# ^wltb MEMS 7}«£ ^ifl7lS ^l^^nfl 

<26> MEMS 7>^ %#$7M*\ ^%-&<&*i3[o\] uj-ej- 7]2) °. 

3- £3M^ t 9X^ ^-s^o] ^i^-^c-ii 5£t}. 
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1020030041391 ^*}: 2003/10/1 

^4 ^ 4-§-l 

4714 4#3 4*11-1- 4*H4, ¥r ^4 ^-i- £ fe 7)^-^ 7] 

4 4^1 4 3- ^js^S. 4^44 ^ 44-444, 44 4^444 44^44 

A>oH4 4^4^ %6\] cH*l ^cflo] 444 yfl^^ ol^Al ^-£5|.S4, ^7) 44 

4°fi «ll*144 44 4^4 t£4^t °] 7) v}o]3.3_ 4?M1°144, 44 4°l3. 

S- ^^H^Hl ^44* *fl^*Hr £W, 4°l3S 4¥HH4^r 4 

71 44 J §-^ J f^4 4^3^ ^44°1 ^7>44 44 Aj- 7 ] ^-dfl^ol 4^5} £4 o]^ 
4 4^4^-1- ^l^l?!^ ^# 4tt MEMS 7} 4 44^7l# 4^44. 

44*144, 44 ol^-Al ^- £ 4 S ^ ^44°1 04 "4M 44 4^44 Aj-oHl 4^ 
4^r 4°1 444 444 44^1 «11444, 44 ^444 ^S\7] 4444 44 %^ 
44 AHolH 34^ 4-¥"4 4^Hr4 + 44. 

4 ^4 4444 444444^r, ^3444 4= 4^ 1^4^. ti] ^14^ 
^444 4*114, #4 44^^-4 °a^44°l ^7>^ofl 4ej. #^4^ 44 ^§-44^ # 
^4 ^s]^t 5L44^ ^ &4. 

447>, 4^ 4-4 °1^4 t£4S7} 4-4 4^44°fl ^^14 4^4^ 
^•2:4 471 4^44-8: #4^ 444^ ^4 2.^- ^ 44. 
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1020030041391 #3 <^}: 2003/10/1 

M. hV^o} <^ ^Al^EflollAi, ^7) V\0}3.S. ^fHHE-m ^7} 7}% ^Hl ^ S\ 

#7} 7)% #ofl Jl^£]t^ >^ 7 | ^1 ^12 91^1- ^tiRV ^^i^l- 

4^ ^l^^HH, ^"71 n>ol 3S ^j^oflolE^ Aj- 7 ) 7]^- ^ ^ 

St!-, ^£ ^--£2)-^^ ^Wj-^^. Aj-71 "J"^, 71 # # 

#ofl ^ ^o] ^^.S. ^41^4 ^A]# A}o]oflAl ^S}^ #0} Qf;}^ 

AS #3W7l^r °1^*} ^"SL^S. ^« 0 >^ofl &<>H, #7] ^}°H1*1 # 

4^1 %«\) ^ #31 ^°1 2)^0] o^jofl d^Al f£S|- Si o^^Al^l^ #711 ^3 

#7>^o]l ol-^Al #71 #0) ^-ifl^o] 7 n V iS ]n^ o^Al?^ #7ll 

uHM*Mlfe, #7l ol^Al ^T^-g- ol^Al7l7l ^^^0] ^e^o^] aV^Hl 
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1020030041391 #^ <U*}: 2003/10/1 

£ ^3 71 ^-^<y MEMS 7>^ ##3l7HH oj^Al ^tH-s.^ 

^a]^ - £1- o^jS ol^Al^l^C-fl ^6j) tq-^. MEMS 7>^ ^ifl7]ofl^ 

£r ^^dW ^KMs}*! al^^^o] ZL^^^-Tjl^-, ^}^7]^s\. #ifl^ al^^^<y 
.n*K^^31» #^1^0.5.*!, ^3<?1 ^^SHl 4€- #31^ ^5}-!- 71^ 1^> 

T^l^l 7>7>^ Aj^-g- ^f-O.^ #dfl%= *\)o]°\ 1±#^- ^ olcf. 

£4a^ Q ^Al^Efl^ tcf^ MEMS 7>^ ##ifl7l°l AfA^o! -g- ^Al^EflcH] 

MEMS 7f^ ^ifl7]^ # ojia^o^^ ^i^sj ^o]cf. 

£4a# ^d^S, MEMS 7}^. ##3]7l (100)tt , ^K^^(65a)^ ^^(65b)°l 
71^(60)3]-, i^^f (70) ^ ^l^^f (80)^g- ol-f-o^ p>o1^. S Aj-7] o]^ 

^^-¥-(80)0)1 <£^Q o)^ ^-£34^(90)5. ol-f-^^cf. #7l ^1-^^1^(80)^ #7] 7l^r 
(60) tfafl JL^ ^^1^^(85)4, #7] ^1^(853, 85b HI ^^S#(87a,87b)S 
*fll 91 #-¥-(81)1- iW, #7l ol^-^^-«.(80)s1 #5^5.(90)7} 
. 2^, #7l -H^ ^1^(70)^ #7l a(|2 91^(71)51-, #71 ^12 9!#«-(7lHl <a^^ 
^"(75)^ #71 A\2 91#^(71)^- #71 *fli 9!#-¥-(8l)^ ^S. 
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1020030041391 



3 Qx}: 2003/10/1 



^°\] 4^ MEMS 7>^ ##3|7l(100)°lH, #7l o]^a] ^-£s)-^(90)^ J^I^Itt 
^^^:(65a,65b) ^ i§^€ ^tfl^lS. «r 91^ fl*H «fl 

<>is^, ^-71 7>^ ^ifl7i(ioo)fe ^*^^(75)^n ^^^fM^iHH 

*fl^3*l ^ nfl^ ^cfl ^^l#(65a,65b) A}ojo] SV^^l ^ , ^-g^ 

<H, ^-£B|-S.(90)7> 3^5. tf^S #£fl^-g- 71^ « 0 ^A S 

°1*>, 5.4b« ^S^-^, ^r^ofl MEMS 7>^ ^ifl7l^ oIje-ai ^sis^o) 

y o v ^ iH} #^1*1 -M^h £4b^ AA £ ^ -g>M3 3H 4= MEMS 7}£ %^£\7] 

J£4b<Hl 5=*1^ Bj-sq- ^o], ^.^^<y-oi oi7>5)^ ^ -#3HH #^l#(65b)4 
#(65a) *}°W ^3x7 x}&£\5.^ °]%-*\ %^S.(90)7\ afl^tj-. <^7H, 
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1020030041391 #^ ^7}: 2003/10/1 

#(65a ,65b) 4| *\ ^^tt %<>] =l 3.o]o\] ^t}*) #$s£o] #$£[7] a] <%5) 7 } &t±. 



(90)7]- 9l#^-(71)7> ^12 <S=«fl #7) o]&q ^-£345.(90) 

(90)fe S^l^ «>Sf ^ol ^-ifl^o] 0 <y ^ ojcf. 

i£*h ^T^^r £43^1 -£a]e} MEMS 7>^ ##ifl7l<^ ^S^f tf-E p}o|a£ <*] fHl C| 
3 -ML ^ 5fli=h ^, 7]# ^-ofl ji^^ ^S^Y*h 71^ a 0 H1 tl^l^^sl^ ^1 cj-oi 

^ 5L^>^ 4°la£ ^^THM^* MEMS 7>i£ ^ifl7l<Hl£ ^ 

^ ^<Hl tt)-^. MEMS 7>^ ^^|7H ^-§-5]^ ^Ejfe- #-4 ^>^7le|^ JL*Hfr 
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1020030041391 #^ 2003/10/1 

<47> F = en c t /g >V 2 (^7H, e:*^*. n c :#2] ^ , t:#3 ^*fl g :# Afo)^ ^)o. s 3 

<49> dim] = f/k = en c t/(kd) >V 2 (^7)a^ k ^ ^^l^)olcf. 

<so> ^^^-(V)4 ^-£^-5.^ ol^^^Cd)^ ^]^ f 

<51> dim] « V 2 
<52> 3. t 



<53> ^*V, #3)3KA)^ ol^^^ofl o)^ ^o^^ ^ ^>^el(8)^- 

<54> A[dB] = a6 3 +b8 2 +cS + d (^7^, a.b.c.d^ ^K^J) 

<55> jl ^ oj^. 



<57> A[dB] = aV 5 + |3V 4 + yV 3 + e V 2 + d C^H, a , {3 , y , e tt ^cHr^) 

<58> 5. M"E]-\+Cf. 

<59> o]^j. ^ ^>^E14 §J ^V^el4 AHS] ^-^cfl o^*V sjf^O] 

^14. 
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1020030041391 #a 2003/10/1 

<eo> tiV^ofl, ^-o], ^^^<y-ol 0 <H #3)^<>1 3^ ^>^Sl(6max)l- #5L 

^ t£4St tifl^)^>Jl ( ^^<a-o] ^7>^<H1 4^ 7] tt o V ^# 

^3tt ^-f^lfe, T 1 *^^ ^K^^ 

<61> d[/Ol] = 1/KV 2 

<62> ^ o^Cf. 



<64> ol<4 ^-o], MEMS 7>^ ^ifl7lS] ^7lofl ^cflol ^-ifl^ tifl^sl o]^Al 

^^^^.S. tiling ^3<y ^-^^i^ #3]^ ^r^l» *r Sl^K 



^H^lS^lS J^l} 7J$*$ Jj\o]Sr ^ ^14. 

<66> ^.cf ^-^^ ^ ^-^ofl ttfS. MEMS 7]-^ ##ifl7HH ^-^^<a-oll ^ £ 



26-15 



1020030041391 2003/10/1 

£6a^ oj^-Al ^SL^si?} ^+X\v±o) ^aj-^o} -*lo| oj^s]^ 3^**8 

^-ifl7HlA^ ^uzj-o]^, 5L6bfe oI-^ai ^s).^} #^^1^ ^wj-^ofl ttfe)- <^t>- ^l" 
°.5L iL^S}^ <>1^£]tt s]^^^ #^7HH<3] ^^folcf g^, 516a ^ £6b<^l 

#5!2|-^^r #^-§r<>l 1.4501°M S/jm^\ ^ A >^^ ^ ^-^^r°l 

1.445oM 30 im^ ^^MS^l #sfl = S. ojs^^^. ^ ^-ij]^ q-Bj- 

^S.^- £6a^l^i^ 1600/mi^ #£2^1- A>-g-^>« o.^ , £6b^l ^ 2500/mi^l 



3^5. oj^ ^ ^7]^ ^^oj-o] 0 <a 5)rfl 44dB, 46dB)» 

(19VHH i4Ef^c4. 



^<>lH^r #31^ -fr^l*>^^ SJ^'SHI *W^<* 
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1020030041391 <£t\: 2003/10/1 

fJ*H 3*fl tb^*>^> *>^ ( ^^$H1 71^1)^ Mh^o] 7l#^ Ap o >c. ^o^l ^ ^ 
7>^1 7Hl7fl^ 

A o v #ti- , l-^ofl 4^ MEMS 7}£ ^ifl7l^ ( s)tfl #3]^ ^^H] 

ol-^^l t£^It yfl^l^Jl, ^7H1 4^ #$\*$°] #±*}5m v}°]3.3. <^?HH 

*1H35L ^^ 0 J-* °l-g-*H ^^-i- *cW)-7fl *r MEMS 7}i£ ^ifl7l 
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1020030041391 #s| <y*>: 2003/10/1 

[^t 1 * 1] 

#^# 71^; 

#71 A>o]ofl^ ^5]^ #6|1 tfltb ^ifl^l ^tflol o^^ofl yfl^^ 

el; 

#71 P>ol3S. "^^HH^^r #7} ^^^S^-Bl *H^5)fe- ^g^^l ^7}^°)) 
#71 ^-ifl^ol ^sJ^S. a> 7 ) ol^Al ^-JESj-Sl- oj^Al 7l^ ^^t ^ MEMS 7V^ 
71. 

[^T 1 * 2] 

^11^1 91°]*), 

#71 ol^Al ^-3=2).^- ^^oj-ol 0 «a ^Hl #71 #^## A>ol<Hl %6\ <& 

£*| ^S\^ Wfl^lSlH, ^-71 ^^^«3-o] ^1^-S)7l A) ^-71 a>oH1 

*1 2lc>| £ ^2] ^7}^rfV °}%-S\±r ^J^- S}^ MEMS 7}i£ 

W^7l. 



26-18 
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3] 

^S.^-m i^SKr MEMS %#$\7) . 

4] 

MEMS 7}i£ ^ifl7l. 

5] 

^11^1 floW. 

MEMS 7>^ ##3)7l . 
[^^& 6] 

^11%H1 sa°H, 

^71 71 # -S-ofl Hfl^S)^, ^71 ^<H1 cflSfl ^^J^L o]^7^^H^- Till 

^7] 7l^r tfofl JIL^SH, ^-7] *]ll 9!#-^<4 ^12 91^1- ^wl^V ^£ 

i^Hr MEMS 7>^ ##3)7l. 
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1020030041391 #^ <aj*>: 2003/10/1 

7] 

^7} A cM ^-g^^fs}- ^-71 ^-^ai^ ^ 4010)) tifl^]^ 3 

<5}^ MEMS 7>^ ##3] 7]. 
[3^*8" 8] 

A oM 7l^r ^-ofl J7^^ ^^q-^-sf, 

A o V 7l 7l^r #6(| tl^^S^ *U ^"71 ^Hl #7} oj^Al 

^-£SfS7|- A ] 2 ^-o] A o V^ol^5] £ S- ol^^^-a-s- Sf-^Kr MEMS 7>^ ^J-ifl 

7]. 

9] 

7]# ^ofl ^3. ^0} <£*)^m. #4^1 #4 ^hr^ *1-°HH # 

°1 ^*Hr t&SLS. 7)^ oj^^l ^^^H ^M^l, 

^71 #^^4 A}o]ofl^ ^5]^ cfltb #31 ^1 ^tfl°l ^7l 

#5L45-# #*H7l^r #711; ^, 

[^D" 10] 

*I19*cM1 9l°l*), 
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1020030041391 #^ 2003/10/1 

A o V ?l ol^Al ^rr^o} BL7]^]^ ^g^^l 0^ ^Hl A oM A>olofl ^ 

11] 

12] 

*I19*<H1 $X°]*\, 

Aj- 7 ] o]^Al ^Bj-^ # 7 ] ^^ofl « 0 V^0.5. Oj ^ A] 7l ^31*1 ^ ^ 

13] 

Aj-7] ol^Al ^^s.-. oj ^A] 71 ^ ^Tfl^, 
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n 2003/10/1 



1] 

50 




(b) 




15a 



s 

40 



T 



15b 
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